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"Transmitter optical sub assembly, for instance 
for high speed optical transceivers" 

* * * 

Transmission speed is an ever- increasing parameter 
in data communication systems. Achieving and ensuring 
the required performance levels of such systems with 
conventional methods of packaging optoelectronic 
components are increasingly difficult at transmission 
speeds of 10 Gbit/s and higher. 

This is particularly true for optical communication 
transceivers for use in systems where large volumes of 
data are aggregated to form serial data streams with 
very high rates . These data streams are subsequently 
used to drive light sources such as laser sources. As 
the transmission speed/rate increases, apparatus such 
as optical transmitters intended to have small 
dimensions and required to be produced at low cost is 
exposed to significant issues in terms of thermal 
management and signal integrity. 

At transmission rates of 10 Gbit/s and higher, the 
existing solutions for producing a transmitter optical' 
sub assembly (TOSA) are particularly exposed to 
critical operating conditions. This applies to both 
basic types of TOSA arrangements currently adopted . 

A first type of known TOSA arrangement is shown in 
figures 1 and 2 . These figures refer to TOSA packages 
of s , the types currently referred to as TO-CAN and 
piahar/ . respectively. Either type of arrangement 
includes a ' laser diode driver LDD and a laser diode LD 
assembled in L the >same package PKG that is traversed by 
electrical' ■ lines L. These types of arrangement are 
advantageous in/ that the connections between the laser 
driver LDD and the laser diode LD may be minimized. 

The main drawback of this arrangement lies in that 
heat dissipated by the driver is transferred to the 
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laser diode by conduction, convection and IR emission 
within the common package. Laser diode performance 
degrades with increasing temperature, and careful 
thermal management is needed in order to guarantee the 
5 desired performance. Thermal management is usually 
effected by cooling the laser by means of Peltier 
devices, which however add to the overall power 
consumption while also leading to additional costs and 
dimensions of the module. 
10 Alternatively, laser diodes may be employed that are 

adapted to operate at higher temperatures, but this has 
a negative impact in terms of yield and overall costs 
of the transmitter. Extensive use of thermally 
conductive materials, which may also help in the 
15 circumstances outlined in the foregoing, inevitably 
entails higher costs. 

Another type of known TOSA arrangement is 
exemplified in figure 3. There, the laser source LD is- 
located on an optical bench OB and packaged alone 
20 within the package PKG. The laser driver is placed on a 
printed circuit board PCB, outside the package. 

. This latter solution is advantageous in terms of 
thermal management. Designing the electrical 
connections between the laser diode and the driver is 
25 however more complicated and less effective. Impedance 
mismatch between the laser driver and the laser diode 
creates electrical reflections that lead to impairment 
of electrical performance, particularly at high bit 
rates . 

30 This problem could be avoided by adding in series 

with the laser diode a resistor to match the driver 
impedance. However, in such an arrangement, a part of 
the signal power is lost due to the voltage drop across 
the matching resistor. Also, the laser driver output 

35 swing is limited and related to the supply voltage; 
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this solution can thus be resorted to only by using a 
higher supply voltage (5 V or more) . This choice leads 
to higher power dissipation and adds to the system 
complexity, since all the other circuits in a 
5 transceiver are usually fed from a 3.3 V power supply. 

The object of the present invention is thus to 
provide an improved arrangement wherein the drawbacks 
referred to in the foregoing are dispended with. 
According to the present invention, such an object is 

10 achieved by means of an arrangement having the features 
set forth in the claims that follow. 

A preferred embodiment of the invention is thus a 
transmitter optical sub assembly including a laser 
source having associated therewith a laser driver and a 

15 package for the laser source and the laser driver. The 
package includes respective separate compartments for 
the laser source and the laser driver. The laser source 
and the laser driver are arranged in the respective 
separate compartments whereby the laser source is- 

20 exempt from being directly irradiated by the laser 
driver . 

This is preferably due to the package wall, which is 
opaque to IR emission, thus separating the two devices. 
Preferably, a package with two compartments is used: 

25 the first compartment, surrounded by walls and 
hermetically sealed, hosts the laser diode with the 
alignment optics; the second compartment is simply a 
base member to place the laser driver and other 
auxiliary components. 

30 A preferred thermal path guarantees thermal 

dissipation from the laser driver. A good electrical 
path is preferably guaranteed by the fact that the 
electrical path is laid out onto a substrate such an 
alumina substrate. 
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The arrangement described hereafter provides a good 
solution in terms of both thermal dissipation and 
signal integrity without requiring a matching resistor. 
The invention will now be described, by way of 
5 example only, with reference to the enclosed figures of 
drawing, wherein: 

- figures 1 to 3 , representative of the prior art, 
have been already described in the foregoing, and 

figure 4 is a schematic representation of an 
10 arrangement according to the invention. 

In figure 4, a transmitter optical sub assembly 
(briefly TOSA) is shown. 

This includes a laser source such as a laser diode 
10 mounted on an optical bench 12 and arranged for 
15 launching optical radiation into an optical fiber 14. 
One or more feed-through lines 16 connect the laser 
source 10 to an associated laser driver 18. Additional 
lines 2 0 connect the laser driver 18 to corresponding 
circuitry mounted on a printed circuit board 22 . 
20 The arrangement of parts and components just 

• — •- described- is -~ per se - conventional - in the art, -which 
makes it unnecessary to provide a more detailed 
description herein. 

The laser diode 10 is housed in a package 24. This 
25 is essentially comprised of a shaped body of a material 
opaque to infrared radiation such as a ceramics (e.g. 
alumina), possibly including a charge. 

The package 24 is a two- compartment package. 
A first compartment, generally indicated 26, is 
30 surrounded by walls and hermetically sealed by a lid 
28. The compartment 26 hosts the laser diode 10 with 
the alignment optics 14a (of a known type) with the 
fiber 14. The end portion of the fiber 14 and the feed 
through lines 16 from the laser driver 18 extend 
35 through the walls of the compartment 26. 
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As shown in figure 4, the second compartment 
designated 3 0 may simply be a base member extending 
from the body of the package and adapted to place the 
laser driver 16 and other auxiliary components. 
5 The second compartment 3 0 of the package may include 

a recess (not shown) for at least partly housing the 
laser driver 16. Such a recessed mounting is suitable 
for possibly reducing wire -bonding lengths towards the 
laser driver 16. 

10 Reference 32 denotes a thermal path, usually 

comprised of one or more metal izat ions extending 
through the package 24 towards a plate 34. The plate 34 
is generally exposed to the outside surface of the 
package 24 and/or may include a ribbed configuration to 

15 guarantee good thermal dissipation from the laser 
driver. 

As a consequence of the laser source 10 and the 
laser driver 18 being arranged in two separate 
compartments of the package 24, the laser diode 10 not- 

20 being directly irradiated by the laser driver. This is 
primarily is due to the package wall located there 
between, which is opaque to IR emission, thus 
separating the two devices. 

Electrical paths such as the feed through lines 16 

25 are preferably laid out onto a substrate such an 
alumina substrate. This facilitates control of RF 
performance while avoiding any unwanted parasitic 
element, while also permitting feed through circuits to 
be designed that correct carries the signal up to 10 

30 GHz and more . 

Moreover, the absence of boundary walls in the 
second compartment 3 0 leaves additional space available 
for additional components, while also permitting the 
dimensions of the package to be reduced beyond what is 
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currently admitted by conventional single compartment 
solutions . 

By way of summary, the arrangement just described 
offers a unique benefit to fiber optic transceivers 
while ensuring good high frequency signal transmission 
and blocking the heat irradiated to the laser source 
from the laser driver. Additionally a hermetic package 
solution for the laser diode is offered while also 
giving the possibility of further reducing the overall 
dimension of the package. 

Of course, without prejudice to the underlying 
principle of the invention, the details and embodiments 
may vary, also significantly, with respect to what has 
been shown and described, just by way of example, 
without departing from the scope of the invention as 
defined by the annexed claims. 
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said compartment (2 6) provided in said package (24) for 
said laser source (10) . 

8. The assembly of any of the previous claims, 
characterized in that it includes feed through lines 

5 (16) connecting said laser source (10) to said laser 
driver (18) , wherein said lines are laid out onto a 
substrate such an alumina substrate. 

9. The assembly of any of the previous claims, 
characterized in that said package (24) includes a 

10 compartment (26) for hosting said laser source (10) 
together with alignment optics (14a) associated 
therewith. 

10. The assembly of any of the previous claims/ 
characterized in that the compartment (3 0) provided ilp 

15 said package (24) for said laser driver (18) is defined 
by a base member extending from the body of the package 
(24) . 

11. The assembly of any of the previous claims, 
characterized in that the compartment (30) provided in 

20 said package (24) for said laser driver (18) is defined 
by' a base member exempt from boundary walls. ; 

12. The assembly of any of the previous claims, 
characterized in that the compartment (3 0) provided in 
said package (24) for said laser driver (18) includes a 

25 recess for at least partly housing the laser driver 
(18) . 

13. The assembly of any of the previous claims, 
characterized in that the compartment (30) provided in 
said package (24) for said laser driver (18) has 

30 associated a thermal path (32, 34) extending through 
the package (24) . 

14. The assembly of claim 13, characterized in that 
said thermal path includes at least one metalization 
(32) extending through the package (24) . 
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1. A transmitter optical sub assembly including a 
laser source (10) having associated therewith a laser 
driver (18) as well as a package (24) for said laser 
source (10) and said laser driver (18) , characterized 
in that said package includes respective separate 
compartments (26, 30) for said laser source (10) and 
said laser driver (18), the laser source (10) and the 
laser driver (18) being arranged in said separate 
compartments (26, 30) whereby said laser source (10) is 
exempt from being directly irradiated by said laser 
driver (18) . 

2. The assembly of claim 1, characterized in that 
said package (24) includes a package wall opaque to IR 
emission separating said laser source (10) and said 
laser driver (18) . 

3. The assembly of either of claims 1 or 2, 
characterized in that said package (24) is essentially 
comprised of a shaped body of an IR opaque material. 

4. The assembly of either of claims 1 or 2, 
characterized in that said package (24) is essentially 
comprised of a shaped body of a ceramics material. 

5. The assembly of either of claims 1 or 2, 
characterized in that said package (24) is essentially 
comprised of a shaped body of alumina. 

.6. The assembly of any of the previous claims, 
characterized in that the compartment (26) provided in 
said package (24) for said laser source (10) is 
surrounded by walls. 

7. The assembly of claim 6, characterized in that it 
includes feed through lines (16) connecting said laser 
source (10) to said laser driver (18) , and in that said 
feed through lines (16) extend through the walls of 
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15. The assembly of either of claims 13 or 14, 
characterized in that said thermal path (32) extends 
towards a plate (34) . 

16. The assembly of claim 15, characterized in that 
5 said plate (34) is generally exposed to the outside 

surface of the package (24) . 

17. The assembly of either of claims 15 or 16, 
characterized in that said plate (34) includes a ribbed 
configuration to guarantee thermal dissipation. 

10 
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ABSTRACT 

A transmitter optical sub assembly includes a laser 
source (10) having associated therewith a laser driver 
(18) and a package (24) for housing the laser source 
(10) and the laser driver (18) . The package includes 
respective separate compartments (26, 30) for the laser 
source (10) and the laser driver (18) , wherein a 
package wall, which is opaque to IR emission, separates 
the laser source (10) from the laser driver (18) . The 
laser source (10) and the laser driver (18) are 
arranged in those separate compartments (26, 30) 
whereby the laser source (10) is exempt from being 
directly irradiated by the laser driver (18) . 

(Figure 4) 

5 
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